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(57)Abstract 

PROBLEM TO BE SOLVED: To make an antenna be in 
common and to switch the transmission circuit and 
reception clrcpit of a first transmission/reception 
system and the transmission circuit and reception circuit 
of a second transmission/reception system by providing 
a high frequency switch module provided with a switch 
oircult for switching a transmission system and a 
reception system in the respective first and second 
transmission/reception systems. : 
SOLUTION: This high frequency switch module for 
multi-band Is used for the division of the antenna ANT 
of a dual band portable telephone and the respective . 
transmission/reception circuits of 'a GSM system and 
DCS system, The module Is constituted of a first switch 
circuit (SW) for switching the transmission signals and 
reception signals of the first transmission/reception 
system (GSM), a first low-pass fitter circuit (LPF) 
connected to the transmission line of the first SW, a 
second SW for switching the transmission signals and 

reception signals of the second transmission/reception system (DCS), a second LPF conneoted 
to the transmission line of the second SW and a branching'circuit for branching the GSM and 
the DCS. 
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* NOTICES * 

JPO and NCIPI are not responsible for anydamages caused by the use of this 
translation, 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2, **** shows the word which can not be translated. . 
3 Jn the drawings, any words are not translated. 



CLAIMS 
[Claim(e>] 

[Claim 1] It is a high frequency switch module treating two or more transceiver systems 
from which a passband differs. It has the branch circuit which separates a signal 
spectrally into said two or more transceiver systems, and has the switching circuit 
which changes a transmitting system and a receiving system to each of each of said 
transceiver system. Said high frequency switch module It consists of an electrode 
pattern, a layered product of a dielectric layer, and a chip type element arranged on this 
layered product. The high frequency switch module for multi-bands characterized by 
having the common terminal of two or more of said transceiver systems, each 
transmitting system terminal ;of each of said transceiver system, and a receiving system 
terminal in the outside surface of said layered product, 

[Claim 2] Said common terminal, said each transmitting system terminal, and said each 
receiving system terminal are a high frequency switch module for multi-bands 
according to claim 1 characterized by being formed in the side face of said layered 
product, and forming at least one grand terminal in each side face of Baid layered 
product. 

[Claim 3] Said RF terminal (said common terminal, each transmitting system terminal, 
each receiving system terminal) is a RF switch module for multi-bands according to 
claim 1 characterized by. being formed in the side &ce of said layered product, and 
arranging said RF terminal im the structure which does not adjoin each other. 
[Claim 4] Said RF terminal (said common terminal, each transmitting system terminal, 
each receiving system terminal) is a RF switch modulo for multi-band* aooordiag to 
claim 1 characterized by being formed in the side fece of said layered product, and 
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arranging a grand terminal or a switching circuit control terminal between said RP 
terminals, and arranging in the structure where said RP terminal does not adjoin each 
other. 

(Claim 5] Said RP terminal (said common terminal, each transmitting system terminal, 
each receiving system terminal) is a RP switch module for multi-bands according to 
claim 1 characterized by being formed in the side face of said layered product, and 
arranging at least one grand terminal between said RP terminals. 
(Claim 6] Said switching circuit is a high frequency switch module for multi-bands 
according to claim 1 which is a diode switch and is characterized by forming the control 
terminal of this diode switch in the side face of said layered product. 
(Claim 7J Each transmitting system terminal of each of said transceiver system and a 
receiving system terminal are a high frequency switch module for multi-bands 
according to claim 1 which is formed in the side face of said layered product, and is 
characterized by arranging this transmitting system terminal and the receiving system 
terminal at axial symmetry. 

[Claim 8] Bach transmitting system terminal of each of said transceiver system and a 
receiving system terminal are! high frequency multimodule for dual bands according to 
claim 1 which is formed in the side face of said layered product, and is characterized by 
arranging this transmitting system terminal and the receiving system terminal to 
another field to the center line of said layered product, respectively. 
(Claim 9] It is the high frequency switch module for multi-bands according to claim 1 
characterized by being formed in another field when said common terminal, and the 
transmitting Bystem terminal and receiving system terminal of each of said transceiver 
system carry out said layered product in respect of being perpendicular to a component 
side in said layered product for 2 minutes. 

(Claim 10] The high frequency switch module for multi-bands, according to claim 9 
which is the opposite side to said common terminal at the time of carrying out said 
layered product for 2 minutes, and is characterized by forming the transmitting system 
terminal of each of said transceiver system in one side of the field which carried out the 
opposite side in respect of being perpendicular to a component side further for 2 minutes, 
and forming the receiving system terminal of each of said transceiver system in it at' 
other one side. 

[Claim 11] The high frequency switch module for multi-bands according to claim 1 
characterized by constituting said branch circuit and the transmisaion line for said 
switching circuits with an electrod* pattern la a. laywed psoduot. 
[Claim 12] It is the high frequency switch module for multi-bands according to u 
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characterized by being formed in the field to which the transmission line for said 
switching circuits was inserted into the grand electrode in said layered product. 
[Claim 13] It is the high frequency switch module for multi-bands according to claim 11 
characterized by being formed in the field to which the transmission line for said 
switching circuits was inserted into the grand electrode in said layered product, forming 
the capacity component for said branch circuits in the upper part at the pan of this 
grand electrode top, and forming the inductance component for said branch circuits in 
the upper part further. 

[Claim 14] The high frequency switch module for multi-bands according to claim 1 
characterized by having low pass filter ability in each transmitting system in each 
transceiver system from said branch circuit. 

[Claim 16] The high frequency switch module for multi-bands according to claim 14 
characterized by constituting the low pass filter circuit which obtains said low pass 
filter ability with the electrode pattern in said layered product. 

[Claim 16] The high frequency switch module for multi-bands according to claim 15 
characterized by forming said transmission Una in the field inserted into the grand 
electrode, forming the capacity component for said low pass filter circuits, and the 
capacity component for said branch circuits in the upper part at the pan of this grand 
electrode top, and forming the inductance component for said low pass filter circuits, 
and the inductance component for said branch circuits in the upper part further in said 
layered product. 

[Claim 17] It is the high frequency switch module for multi-bands according to claim 15 
characterized by for said branch circuit and said low pass filter circuit separating to 
another field of the horizontal 1 direction of said layered product in said layered product, 
and being formed. 

[Claim 18] It is the high frequency switch module for multi-bands according to claim 1 
characterized by being formed in the field to which said transmission line was inserted 
into the grand electrode in said layered product, forming the end chip section in the 
grand electrode of this grand electrode top, and forming in it the through hole connected 
with this notching section in said transmission line. 

[Claim 19] The high frequency switch module for multi-bands according to claim 1 
characterized by arranging the metal casing which surrounds the chip type element 
arranged on said layered product on said layered product. 
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[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for anydamages caused by the use of this 
translation. 

1. Tbia document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRD3HON 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the high frequency switch module for 
multi-bands which deals with two or more transceiver systems from which a passband 
differs about high frequency composite part. 
[0002] 

[Description of the Prior Art] In the digital cellular phone etc., in order to switch the 
connection between Antenna ANT and a sending circuit TX, and connection between 
Antenna ANT and a receiving; circuit BX, the high frequency switch is used. There are 
some which are indicated by JP.6-197040A- as this high frequency switch. 
[0003] Including the 2nd diode by which, as for this conventional high frequency switch, 
a cathode is connected to a ground side by connecting an anode to a 1st diode [ by which 
an anode is connected to a sending-circuit side and a cathode is connected to an antenna 
side ], stripline [ which connects between an antenna and a receiving circuit J, and 
receiving-circuit side, a stripline is built in a multilayer substrate and the 1st diode and 
2nd diode are mounted on a multilayer substrate. Moreover, this conventional high 
frequency switch only supports one transceiver system (single band) 
[0004] 

[Problem® to be Solved by the Invention] The spread of cellular phones in recent years 
is astonishing, and function of a cellular phone and Improvement in eorvioo axe achieved. 
The proposal of a dual band cellular phone is made as this new cellular phone. This dual 
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band cellular phone deals with two transceiver systems to the usual cellular phone 
dealing with only one transceiver system. Thereby, a user can chooee and use a 
convenient transceiver system. 

[0005) In this dual band cellular phone, if the circuit of dedication is constituted in each 
transceiver system, respectively, enlargement of a device and high cost-ization will be 
caused. An intersection becomes advantageous ( using common components as much as 
possible ] to the miniaturization of a device, and Iow-cost-izing. 

£0006] This invention aims at making an antenna common, offering the high frequency 
switch module for multi-bands which can switch the sending circuit of the 1st 
transceiver system, a receiving circuit and the sending circuit of the 2nd transceiver 
system, and a receiving circuit, and offering the high frequency switch module for 
multi-bands treating two or more transceiver systems from which a passband differs, 
and constituting the high frequency switch module for multi-bands from a one chip 
[0007] 

[Means for Solving the Problem] Invention of the 1st of this invention is a high 
frequency switch module treating two or more transceiver systems from which a 
passband differs. It has the branch circuit which separates a signal spectrally into said 
two or more transceiver systems, and has the switching circuit which changes a 
transmitting system and a receiving system to each of each of said transceiver system. 
Said high frequency switch module It consists of an electrode pattern, a layered product 
of adielectric layer, and a chip; type element arranged on this layered product. It is the 
high frequency switch module for multi-bands characterized by having the common 
terminal of two or more of said transceiver systems, each transmitting system terminal 
of each of said transceiver system, and a receiving syetem terminal in the outside 
eurface of said layered product. 

[0008] In said 1st invention, said common terminal, eaid each transmitting system 
terminal, and said each receiving system terminal are formed in the side face of said 
layered product, and, as for the 2nd invention of this invention, at least one grand 
terminal is formed in each side ;face of said layered product 

[0009] In said 1st invention, said RP terminal (said common terminal, each 
transmitting system terminal, each receiving system terminal) is formed in the side face 
of said layered product for the 3rd invention of this invention, and 'said RF terminal ia 
arranged in the. structure which does not adjoin each other. 

[0010] It arranges in the structure where said RP terminal (said common terminal each 
transnutting syetem terminal, each re**** eyatom tomunal) io Wed ^ the J Q faoe 
of said layered product, and a grand terminal or a switching circuit control terminal is 
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arranged between said RF terminals in said 1st invention, and, as fbr the 4th invention 
of this invention, said RF terminal does not adjoin each other. 

[0011] In said 1st invention, said RF terminal (said common terminal, each 
transmitting system terminal, each receiving system terminal) is formed in the aide face 
of said layered product, and, as for the 5th invention of this invention, at least one 
grand terminal is arranged between said RF terminals. 

10012] In said 1st invention, said switching circuit of the 6th invention of this invention 
is a diode switch, and the control terminal of this diode switch is formed in the side face 
of said layered product. 

[0018] In said 1st invention, each transmitting system terminal of each of said 
transceiver system and a receiving system terminal are formed in the side face of said 
layered product for the 7th invention of this invention, and this transmitting system 
. terminal and the receiving system terminal are arranged at axial symmetry. 
[0014] In said 1st invention, each transmitting system terminal of each of eaid 
transceiver system and a receiving system terminal are formed in the side face of said 
layered product for the 8th invention of this invention, and this transmitting system 
terminal and the receiving system terminal are arranged to another field to the center 
line of said layered product, respectively, 

[0016] In said 1st invention, the 9th invention of this invention is formed in another 
field, when said common terminal, and the transmitting system terminal and receiving 
system terminal of each of eaid transceiver system carry out said layered product in 
respect of being perpendicular, to a component side for 2 minutes. 
[0018] The 10th invention of this invention is the opposite side to said common terminal 
at the time of carrying out said layered product for 2 minutes in said 9th invention, the 
transmitting system terminal of each of eaid transceiver system is formed in one side of 
the field which carried out. the opposite side in respect of being perpendicular to a 
component side further for 2 minutes, and the receiving system terminal of each of eaid 
transceiver system is formed in it at other one side. 

[0017] The 11th invention of this invention constitutes said branch circuit and the 
transmission line for said switching circuits with an electrode pattern in a layered 
product in said 1st invention. : 

[0018] The 12th invention of this invention is formed in the field into which the 
transmission line for said switching circuits was inserted by the grand electrode in eaid 
11th invention. 

[0019] In eaid 11th invention, the 18th invention of this invention io formed in the field 
into which the transmission line for said switching circuits was inserted by the grand 
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electrode, forms the capacity component for said branch circuits in the upper part at the 
pan of this grand electrode top, and forms the inductance component for said branch 
circuits in the upper part farther. 

[0020] The 14th invention : of this invention has low pass filter ability in each 
transmitting system . in each ; transceiver system from said branch circuit in said 1st 
invention. 

[0021] The low pass filter circuit where the 15th invention of this invention obtains said 
low pass filter ability in said 14th invention is constituted by the electrode pattern in 
said layered product. 

[0022J Said transmission line, is formed in the field to which the 16th invention of this 
invention was inserted into the grand electrode in said 15th invention, the capacity 
component for said low pass filter circuits and the capacity component for said branch 
circuits are formed in the upper part at the pan of this grand electrode top, and the 
inductance component for said low pass filter circuits .and the inductance component for 
said branch circuits are farther formed in the upper part. 

[0023] The 17th invention of this invention separates to another field of the horizontal 
direction of said layered product in said 15th invention, and said branch circuit and said 
low pass filter circuit are formed. 

[0024] In aaid 1st invention, it is formed in the field to which said transmission line was 
inserted into the grand electrode, and, ae for the 18th invention of this invention, the 
through hole where the end chip section is formed and is connected with this notching 
section in said transmission line is formed in the grand electrode of this grand electrode 
top. . 
[0025] The metal casing with which the 19th invention of this invention surrounds the 
chip type, element arranged oh said layered product in said 1st invention is arranged on 
said layered product. 
[0026] 

[Embodiment of the Invention] This invention is a high frequency switch module for 
multi-bands treating two or more transceiver systems from which a passband differs, 
and constitutes this high frequency switch module for multi-bands small by arranging a 
chip on a laminated structure and its layered product. For example, an antenna can be 
considered as common use, the transmitting system of the 2nd transceiver system and 
receiving system from which the transmitting system of the 1st transceiver system, a 
receiving system and its 1st transceiver system, and a passband differ and an antenna 
can be connected, and the high frequency twitch modulo awitotod suitably ca« bo 
obtained, for example, it is effective in a dual band cellular phone etc. 
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[0027] In this invention, the common terminal of two or more transceiver systems, each 
transmitting system terminal of each transceiver system, and a receiving system 
terminal are formed in the side face of a layered product, and surface mounting is made 
possible. Each terminal formed in this side fece may be extended on that top face or 
inferior surface of tongue. And at least one grand terminal is formed in each side fece. 
By arranging a grand terminal on each of this side fece, low loss-ization of the high 
frequenqy switch module for multi-bands of this invention can be measured, 
[0028] In this invention, the c&mmon terminal of two or more transceiver systems, each 
transmitting system terminal of each transceiver system, and a receiving system 
terminal are terminals for RF. signals, and call this a HP terminal. This RF terminal is 
formed in the side fece of a ; layered product, and it is arranged so that these RF 
terminals moreover may not adjoin each other. Between this high frequency terminal, a 
grand terminal or a switching circuit control terminal is arranged. Moreover, between 
this RF terminal, it is desirable that at least one grand terminal is arranged Thus, 
making between RF terminal^ not adjoin each other, and by arranging a grand terminal 
between RF terminals, interference between RF tenninids can be suppressed and low 
loss-ization can be measured. 

[0029] A diode switch circuit can be used for the switching circuit of each transceiver 
system of this invention. The control terminal for applying a predetermined electrical 
potential difference to diode iejused for this diode switch circuit. This control terminal is 
formed in the eide face of a layered product. 

[0030] Moreover, as for a transmitting system terminal and a receiving system terminal, 
in this invention, it is desirable for transmitting system terminals and receiving system 
terminals to approach extent; which does not adjoin each other, and to be arranged. 
Moreover, it is desirable to arrange a transmitting system terminal and a receiving 
system terminal to a separate' fisld to the center line of a layered product, respectively. 
Moreover, as for this transmitting system terminal and a receiving system te rmi nal, 
being arranged at axial symmetry is desirable. Thus, in the equipment treating two or 
more transceiver systems in which a high frequency switch module is mounted, it is 
easy to connect by constituting with a transmitting system circuit and a receiving 
system circuit. 

[0031] Moreover, when a layered product is carried out in respect of being perpendicular 
to a component side for 2 minutes, as foT this invention, forming in another field is 
desirable [ a common termiiial and the transmitting terminal of each transceiver 
system and a receiving: terminal ]. Since this high £roqu©noy o witch modvd© i» arranged 
between an antenna and a transceiver circuit, by this terminal arrangement, it can 



8/15 



11/68/2B85 16:27 7036371499 



KEATING & BENNETT 



PAGE 60/99 

■ 



JP2000-49651 



connect an antenna, a high frequency switch module, and a transceiver circuit and a 
high frequency switch module on the shortest track, and can prevent excessive loss. 
[0032] Moreover, this invention is the opposite side to the common terminal at the time 
of carrying out said, layered product for 2 minutes, and it is desirable that the 
transmitting terminal of eachitransceiver system is formed in one side of the field which 
carried out the opposite side in respect of being perpendicular to a component side 
further for 2 minutes, and the receiving terminal of each transceiver system is formed 
in it at other one side. For example, since two sending circuits and two receiving circuits 
solidify, respectively and are arranged, they arrange the transmitting terminals of the 
high frequency switch module for multi-bands, and receiving terminals to near, become 
connectable in the shortest path, and can prevent excessive loss. 
[0033] Moreover, in said layered product, the common terminal of the let transceiver 
system of said branch circuit and the 2nd transceiver system, the transmitting terminal 
of said 1st transceiver system, a receiving terminal, the transmitting terminal of said 
2nd transceiver system, and each terminal of a receiving terminal are formed in the side 
face of said layered product, and, as for this invention, the grounding terminal is formed 
between this each terminal Each input/output terminal serves as arrangement inserted 
into the grounding terminal. By this, leakage of the signal between each terminal is 
intercepted, interference is lost, and the isolation between signal terminals becomes a 
positive thing. 

[0034] The layered product of this invention can build in a branch circuit and the 
transmission line of a switching circuit. As for the transmission line of this switching 
circuit, it is desirable to be .formed in the field inserted into the grand electrode. 
Moreover, an inductance component and a capacity component can constitute a branch 
circuit, As for this branch circuit, being arranged above the transmission line is 
desirable within a layered product And it is desirable to consider as the structure which 
arranges a capacity component in the upper part to the pan of the grand electrode of the 
grand electrode top which faces across the transmission line, and arranges an 
inductance component in the upper part 

[0035] It is desirable to prepare low pass filter ability in each transmitting system in 
this invention. A low pass filter circuit can be built in as a way stage in which this low 
pass filter ability is prepared. An inductance component and a capacity component can 
constitute this low pass filter circuit. And as for this low pass filter circuit, being 
arranged above the transmission line is desirable within a layered product. That is, it is 
desirable to consider as tlie structure which arranges a capacity component in th© upper 
part to the pan of the grand electrode of the grand electrode top which feces across the 
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transmission line, and arranges an inductance component in the upper part. Moreover, 
as for this low pass filter circuit and branch circuit, it is desirable to be constituted by 
another field of the horizontal direction of a layered product. 

[0036] The notching section is prepared, and the through hole through which it flows in 
this notching section in the transmission line can be formed in the grand electrode of 
the grand electrode top which feces across this transmission line, and it can connect 
with it with an upper branch circuit and a low pass filter circuit. 
[0037] It is desirable to arrange metal casing so that the chip arranged on a layered 
product may be surrounded in this invention. As for this metal casing, it is desirable to 
equip, where the terminal electrode of the side face of a layered product is exposed, 
Moreover, metal casing is fixable to the top fece of a layered product with soldering. 
Moreover, the high frequency switch module of this invention can be mounted with 
mounter equipment according! to this metal casing. 

[0038] Although this invention treats two or more transceiver systems from which a 
passband differs, a drawing is used for it based on the case where two transceiver 
systems are treated below, and it explains it to a detail 

[0039] The circuit block diagram of the 1st example concerning this invention is shown 
in drawing 1 . In drawing 1 , the high frequency switch module for multi-bands of this 
invention is a part enclosed with a broken line. Moreover, this part is one-chip-ized. The 
high frequency switch module for multi-bands of this invention can be used for 
distribution with the antenna ANT of a dual band cellular phone, and each transceiver 
circuit of a QSM Bystem and a DOS system as a configuration corresponding to two 
systems of DCS1800 system as a GSM system and 2nd transceiver system as 1st 
transceiver system. 

[0040] This 1st example is a high frequency switch module treating the 1st transceiver 
system (GSM) and the 2nd transceiver system (DCS) from which a passband differs. 
The let switching circuit which switches the let sending signal and input signal of a 
transceiver system (GSM), The 1st low pass filter circuit connected to transmitting 
Rhine of the 1st switching circuit, It consists of the 2nd switching circuit which switches 
the 2nd sending signal and input signal of a transceiver system (DCS), the 2nd low pass 
filter circuit connected to transmitting Rhine of the 2nd switching circuit, and a branch 
circuit which separates the 1st transceiver system . and the 2nd transceiver eystem 
spectrally. 

[0041] Moreover, the representative circuit schematic of one example concerning this 
invention ie shown in drawinc^ . As foi the branoh circuit port ooruxotod to A^twuui 
ANT, two notch circuits are main circuits. That is, one notch circuit is constituted from 
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an inductor LP 1 and a capacitor CP 1, and another notch circuit consists of an inductor 
LP 2 and a capacitor CF 2. And the capacitor CF 3 connected to a ground is connected to 
one notch circuit. This capacitor CF 3 is connected in order to raise the low pass filter 
property of a spectral separation property. Moreover, the inductor LF 3 and Capacitor 
CF 4 which are connected to a ground in another notch circuit are connected to a serial. 
This inductor LF 3 and Capacitor CP 4 are connected in order to raise the high-pass 
filter property of a spectral separation property. 

[0042] Cnly for two notch circuits, this branch circuit is. Moreover, the bandpass circuit 
except a notch circuit, a low-pass circuit, a highpass circuit, etc. may be used for this 
branch circuit, and it can also constitute them, combining these suitably. 
[0043] Next, the 1st switching circuit is explained. The 1st switching circuit is a 
switching circuit of the drawing 2 top, and switches Transmission TX and Reception EX 
of a GSM system. This switching circuit SW becomes two diodes DGl and DG2 from the 
two transmission lines LGl and LG2, and, as for diode DG 1, the transmission line LGl 
where an anode is connected at Antenna ANT side, it connects and a cathode is 
connected [ Transmission TX side ] to a ground at that cathode side is connected. And 
the diode DG 2 by which the transmission line LG2 was connected between an antenna 

was connected to the receiving side is connected, 
a capacitor CG 6 is connected to the anode of the diode DG 2 between grounds, the 
series circuit of Resistance RG and Inductor LG is connected to it between them, and it 
connects with control circuit VCl. 

[0044] And the low pass filter circuit inserted in a transmitting TX circuit side consists 
of capacitors CG3, CG4, and CG7 with an inductor LG3, and is inserted between the 
diode DG 1 of a switching circuit SW, and the transmission line LGl. 
[0046] Next, the 2nd switching circuit is explained. The 2nd switching circuit is a 
switching circuit of the drawing 2 bottom, and switches Transmission TX and Reception 
RX of a DCS system. This switching circuit SW becomes two diodes DPI and DP2 from 
the two transmission lines LPl and LP2, and, as for diode DP 1, the transmission line 
LP 1 where an anode is connected at Antenna ANT side, it connects and a cathode is 
connected [ Transmission TX side ] to a ground at that cathode side is connected. And 
the diode DP 2 by which the transmission line LP 2 was connected between an antenna 
side and Reception RX,.and the cathode was connected to the reception RX side is 
connected, a capacitor CP 6 is connected to the anode of the diode DP 2 between grounds 
the series circuit of Resistance RP and Inductor LP is connected to it between them, and 
it connects with control circuit 

[0046] And the low pass filter circuit inserted in a transmitting TX circuit side consists 
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of an inductor LP 3 and capacitors CP3, CP4. and CP7, and is inserted between the 
diode DP 1 of a switching circuit SW, and the transmission line LP I. 
[0047J Next, the perspective view of the layered produot part of the example ie Bhown in 
drawing 4 , and the internal structure of the layered.product is shown for the top view of 
one example concerning this invention in drawing 3 R> 3 at drawing 6 . The 
transmission line of a branch: circuit, a low pass filter circuit, and a switching circuit is 
constituted in a layered product, diode and a chip capacitor are carried on that layered 
product, and the one-chip-ized high frequency switch module for multi-bands consists of 
this example. 

[0048] The internal structure of this layered product is explained. This layered product 
prepares the green sheet which consists of a ceramic dielectric ingredient in which low- 
temperature baking is possible, on that green sheet, prints the conductive paste which 
makes Ag a subject, forma a desired electrode pattern, carries out the laminat ing of it 
suitably, is made to really calcinate it, and is constituted, 

[0049] This internal structure- is explained according to the order of a laminating. First, 
on the lower layer green sheet 11, the grand electrode 31 is formed mostly on the whole 
surface. And the connection for connecting with the terminal electrodes 81, 83, 85, 87, 
89, 91, 93, 94, and 95 formed in a aide face is prepared. 

[0050] Next, the laminating of the green sheet 12 of the dummy with which an electrode 
pattern is not printed is carried out. Three Rhine electrodes 41, 42, and 43 are formed in 
the green sheet 13 on it, and four Rhine electrodes 44, 45, 46, and 47 are formed in the 
green sheet 14 on it. The laminating of the green shset 15 with which two through hole 
electrodes (drawing Nakamaru a cross joint is the same as that of the following whose 
thing which put the mark is a through hole electrode) were moreover formed is carried 
out, and the laminating of the green sheet 16 with which the ground electrode 32 was 
formed on it is carried out. 

[0051] It connects suitably and the Rhine electrode formed in the field inserted into 
these two ground electrodes 31 and 32 forms the transmission line for 1st and 2nd 
switching circuit SW(e). The Rhine electrodes 42 and 46 are connected with a through 
hole electrode, the transmission line LG1 of an equal circuit is constituted, the Rhine 
electrodes 41 and 45 are connected with a through hole electrode, the transmission line 
LG2 of an equal circuit is constituted, the Rhine electrodes 43 and 47 are connected 
with a through hole electrode, the transmission line LP 1 of an equal circuit is 
constituted, and the Rhine electrode 44 constitutes the transmission line LP 2 of an 
equal circuit. 

[0052] The electrodes 61, 62, 63, 64, 65, and 66 for capacitors are formed in the green 
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sheet 17 by which a laminating is carried out on a green aheet 16. The electrodes 67, 68, 
69, and 70 for capacitors are formed also in the green sheet 18 by which a laminating is 
carried out on it. The capacitor electrode 71 is formed in the green sheet 13 by which a 
lamin ating is carried out on it. 

[0O63J Furthermore, on it, the laminating of the green sheet 20 with which the Rhine 
electrodes 48 and 49 were formed is carried out, and the laminating of the green sheet 
21 with which the Rhine electrodes 60, 61, 62, 63, 64, and 65 were formed on it is carried 
out. And the lands 23, 24, 26, 26, 27, 28, 29, 88, 34, 35, 36, and 37 for loading component 
connection are formed in the topmost green sheet 22. 

[0064] 61, 62, 63, 64, and 65 of the electrode for capacitors of the green sheet 17 by 
which the laminating was carried out on the green sheet 16 with which the upper 
ground electrode 32 was formed Capacity is formed between the ground electrodes 82. 
The electrode 61 for capacitors CG4 of an equal circuit - the electrode 62 for capacitors 
» CQ3 of an equal circuit - in the electrode 63 for capacitors, the electrode 64 for 
capacitors constitutes CP3 of an equal circuit, and the electrode 65 for capacitors 
constitutes CF3 of an equal circuit for CP4 of an equal circuit. 

[0055] The capacitor electrode formed in green sheets 17, 18, and 19 forms capacity 
between **. Moreover, among the capacitor electrodes 66 and 70 CF4 of an equal circuit 
is constituted. Similarly among the capacitor electrodes 64 and 69 CP7 of an equal 
circuit is constituted, CG7 of an equal circuit is constituted among the capacitor 
electrodes 62 and 67, CF2 of an equal circuit is constituted among the capacitor 
electrodes 70 and 71, and CF1 of an equal circuit is constituted among the capacitor 
electrodes 68 and 71. Although it counters with the capacitor electrode 70 and capacity 
is .formed in this capacitor electrode 66, the notching section is formed in the grand 
electrode 82 at this time so that the grand electrode 32 may not counter. Moreover, the 
through hole electrode which flows in the transmission line is formed using this 
notching section. 

[0056] Moreover, the Rhine electrodes 48 and 65 constitute LFl of an equal circuit, the 
Rhine electrodes 54 and 56 constitute LF2 of an equal circuit, the Rhine electrode's 49 
and 63 constitute LF3 of an equal circuit, the Rhine electrode 60 constitutes LG3 of an 
equal circuit, and the Rhine electrode 52 constitutes LPS of an equal circuit from green 
sheets 20 and 21. In addition, the Rhine electrode 61 is DC Rhine. 
[0067] These green sheets were stuck by pressure, it really calcinated, and the layered 
product was obtainsd. The terminal electrodse 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 
92. 93, 94. 95, and 96 were formed in the side face of thie layered product. This external 
view is shown in drawing 4 . 
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10058] On this layered product, diodes DGl, DG2, DPI, and DP2 and chip capacitors 
CGI, CG6, CPl, and CP6 were carried. Moreover, the chip inductor LP 4 and the chip 
capacitor CP 8 are carried, Although it connects in order to make good the isolation 
property at the time of the transmission TX of this switching circuit, and the diode OFF 
between Antennas ANT, it is not necessary to necessarily carry this LC series circuit. 
The top view showing signs that this loading component was carried in drawing 3 is 
shown. Moreover the mounting configuration of this high frequency switch module is 
doubled and shown in drawing 3 . This drawing 3 means that GRD is a terminal by 
which grounding is carried out In this example, CP2, CPS, CG2, CG5, RG, LG, RP, and 
LP are formed on the circuit;in which the chip of this example is carried among the 
equal circuits shown in drawing 2 . Moreover, a capacitor CP 1 may be lost. 
[0069] According to this example, in case the transmission line of the 1st and 2nd 
switching circuits is formed in a layered product, it arranges in the field across which it 
faced with the grand electrode This has prevented interference with a switching circuit, 
and a branch circuit and a low pass filter circuit. And ground potential is made easy to 
arrange the field across which it faced with this grand electrode in the lower part of a 
layered product, and to take. And the electrode which constitutes the capacitor 
connected between glands is made to counter the grand electrode of the top, and is 
formed. 

[0060] Moreover, in this example, each terminal ia formed in the side face of a layered 
product, and it has structure in which surface mounting is possible. Moreover, the ANT 
terminal which is a RF terminal, the DCS system TX terminal, the GSM system TX 
terminal, the GSM system EX terminal, and the DCS system RX terminal are arranged 
so that each other may not be adjoined mutually, and between the RF terminal, the 
grand terminal (GRD) or the:control terminal (VC1, VC2) is arranged. Moreover, at 
least one grand terminal is arranged between RF terminals. Moreover, at least one 
grand terminal is arranged in each side face of this layered product 
[0061] Moreover, in the terminal electrode formed in the side face of the layered product 
of this example, , the transmitting TX terminal of a GSM system, the receiving RX 
terminal, the transmitting TX terminal of a DCS system, and the receiving RX terminal 
are formed in the opposite side; which carried out the layered product in respsct of being 
perpendicular to a component side to the antenna ANT terminal for 2 minutes, 
respectively. Furthermore, in the opposite side, the transmitting TX terminal of a GSM 
system and the transmitting TX terminal of a DCS system are formed in one aide of the 
one half, and the receiving RX terminal of a GSM system and th» reviving RX terminal 
of a DCS system are formed in it at another one side. 
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[0062J Moreover, in the layered product of this example, each RF terminal of the 
antenna ANT terminal formed in the side face, the transmitting TX terminal of a GSM 
system, a receiving RX terminal, the transmitting TX terminal of a DCS system, and a 
receiving EX terminal is pinched with the grand terminal, when it sees in the 
circumference direction of a side face. 

[0063] According to. the example of this invention, in the dual band cellular phone 
treating both the bands of a GSM system and DCS1800 system, the high frequency 
switch module for multi-bands which can switch Antenna ANT, the transmitting system 
of a GSM system, a receiving system, the transmitting system of DCS 1800 system, and 
a receiving system was able to be obtained. Moreover, this invention is not restricted to 
the above-mentioned example, and can obtain the high frequency switch module for 
multi-bands which deals with; two or more transceiver systems from which a passband 
differs. 
10064] 

[Effect of the Invention] According to this invention, for example in a dual band cellular 
phone etc., the high frequency switch module for multi-bands which becomes very 
useful can be offered. According to this invention, moreover, this high frequency switch 
module for multi-bands can be constituted in a one chip small by using a lamin ated 
structure. This will become effective in the nuniaturization of a device in a dual band 
cellular phone etc. 



[Translation done.] 
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Gl, DG2ts'2O0>mm&hCl, LG2*Sfc 
J*tt3*i, aHSTXtfUteay-HrttigJBiSft. *©#y 

- h'fllic7-zic}gffisna<gjasaifSL g i *<««ssn 

TV»*. *LT. 7>^{B!ltSmRXiaKgg»88L 
G 2 *cr>g«<ffllc>!jy- H»t»fiiS$tlfc^ 

-f*-KDG2»tgiKSn, -5-©y<^- FDG2©7 
^-Kfctt. 7-Xi©IWIl3>^>-«-CG$*^S 

[0 0 44 J *LT, j35fllTX|HrKfflJK}l?ASn*n- 
^7^;^E^tt, O^i'LGSi. 
C03, CG4, CGTj&vS^sn, X-fs^EISSS 
WO^^-HDG 1 tfisiSUSUSLG 1 <DMtei*Xstl 

[0 0 4 63 ^Z^-fy^lallSJc-pHTWWr 
*. »2©;W B2Tfil©X-f5>?Bg&T? 
*!J, DCS*©&fiTX£g«RX*«jt>&*.*<i>© 

PI, DP2i, 2-3©S2Ha»LP 1, LP2rt>Sfc 20 
D. :^^FDPltt7>5 i *ANTfliC7y > -H# 

saan, sntTxra»c»v-H*«««sn, *©*y 

- H«BK7-Xfc:»tt;Sns«ua8»LP. UMSSllStl 
T^S. *UT, 7>^IWiS<8RX|«ce2llttl|L 

P2*t»«isn. -t©s«Rx«iK*v-K*t«aiS4a 

fc^-f*-HDP2*t«ja4n> *©^^- HDP 2 
©7/-Ffctit, 7-*£©IWfcz?>7 if >-tfCP8*<& 
.^©JSjfciSttRp, -f ^^LPCB^EIBS 

[0 0463 *UT, iSS»TXiaK{BIKf*Aa4a*n- 30 

CP 3. CP 4, CP7^6«jastlv JWy^lHJttS 

w©^-r ^- kd p i t&skmm. p i ©wet? A«n 

[0 0 4 7] fcfc, #3S^Kt&£-S»®¥(BBJ*H 

3K, *©siiai0!i©8B#w#©«ttsissia4ic, *© 
hps. o-/^7^;^®», x-r vf:mK<oesmn 

[0 0 4 8] C©iSJB^©Wg8«B6»co^-CW9ira. 

[00 4 9] C©rt8SI»a*«(«/|fi(ca,TBiKf*. . 
Sr. TJB©4"J->J/-M l±fctt, ^5>HHIIS SO 
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Sn*JS?«ffl8 1, 8 3, 8 5. 8 7, 8 9, 9 1. 

9 3. 94. Qsic&m&iitbo&mmmiitn: 

us, 

[0 0 6 0] «ffl/X^-><5B3»iJSn-tV>*V>^ 
S-©i?>J->$/-hl 2 SaWST***. *©_fc©in;- 
>f-M3fcB. 3 0©?-f>«;ffi4 1, 4 2, 4 3 
*^B)JSn. WWiJ->^H4Cli, 4"3© 
JK>Sffi4 4. 4 5. 4 6. 4 7WfiJJSnTV»«. 
*©-hir, 2^©^;i^-*-;ni8i (H+Alc-H 5 ©!? 
*ftfttfcfc©l&tX;P-*-Jl/fflfflT»**, &TftJ8> #< 
^infc^'J->->-M5*«JSU *©Jtfc. 7 
-XttlB3 2 >S/-h ! 6*1«0SS 

[0 0 6 1] C©20©7-*««3 1, 8 2 icfcgm 
>flttB 4 2 £ 4 6 «X;P-4c-;P«8iT»«iaS 

ti, ^Ba©fia89&LGi««j&u ^-f>m®4 

1 £ 4 6 tt^A~-*-^ttffiT««J*n, «II!SS6©fi 
BttBSL G 2 * ttjfcU 9-f ^«fil 4 3 £ 4 7 ttx;i— 
*-A-affiT»tt«Sn, «PfiBtlilB&©tejS»teL p i 
*U 9-iT>««4 4ttSI5iaJ8©fijg|&JSLP2$:88 • 

[0062] ^u~>->-bi 6©±k:«ja*n-&^'j 

->->~M 7tC(4, 3>5*>U-;B©IM66 1, 6 2, 
6 3, 6 4, 8 5. 6 WMfcZtlTHZ* *©±fc« 

jasna^ij-viz-h i sicta^j/^caffie 

7. 6 8. 6 9, 7 0)WPJ38SnT^.5. •t©±teSffl 

$*i*<ru->*>-M 9iztt, a^^^s? i*t 
[0 0 5 3] JE»r-e©±lctt, 9-f>«fi4 8, 4 9# 

»fiK*nfc^y->^-h2o*»swan, *©±k, 

9-f>*a50, 5 1, 52, 5 3, 54, 6 Sifi&tit 

*n&y»j->->-h2.i*tse^4 a% . ^. UT% 

«©i^y->i/-h2 2fctt, »<IS»^fil8W©5>H 
23, 24. 2 5, 26, 2 7, 2 8, 29, 33, 3 
4, 3 6. 3 6, 3 7i>W&$tlX»Z. 
[0 0 5 4] ±<Bl!©7'~X1lS3 2»tjg fl J5£4 a fc$rij- 
>S/-M 6©±fc«IHSnfcyU->->-M 7 ©3 
>5*>1J-ffl«ffl©6 1, 6 2, 6 3, 6 4, 6 5tt, 7 
-X«ffi3 2t©We«fift>gfiEU, 3>5*>thffl«S 
6. lit, <PiiilaI8S©CG4ft. a >5*>-9-]afltffi 6 2 
tt, «fft5EB©C G 3 S. 3 >5*>-y-ffl«ffi 6 3 tt. 9 
ffiEIK©CP4*, 3>3">-{}-ffl«ffi6 4tt, Vm®& 
©CP3*. □>^j*>-*mtt*S6 sa. ««8ia»©cp 
3*g}fifctr^*. 

(0 0 6 6 3 *fc^U->V-M 7, 18, 1*9 KB 
9 ! >i«|ffi6 6i:7 0©|iaT?, <PfiiaSS© C P 4 
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U ra«SfC3>9»^im«6 4<!:6 9©M"?» VffiHtt 
©CP7*|»fifcU 3>T>*)-®&6 2£6 7©ffflx. 

^mmnocGT&m^u 3>^>^nm7 at 7 1 
©wc, ^0&©cF2s*ififcu a e 

8 £ 7 1 ©KIT. 3fflfEI8©C F 1 *$ffcLTV>$. d 
<03 >x>1fmffi 6 6 X», 3 >t>W8M 7 0 ttffo 

[0 0 6 6] $&^y->«>-S2 0, 2 1Ttt, 
>«ffi4 8. 6 5*<$ffiEI8&©LFl*8WiU ?-f> 
«® 5 4 , 6 6 JMSMSBBSCL F 2 «|»#U >fl| 
ffi4 9. 5 3#«MlliiaB©l,F3S«j£U ^-f >«ffi 

6 o ifimmm&n l g 3 s&jfci,, >«® 5 2 #e 

<JBI5WKOLP3€»filSLTV»*. ft*, >«Ji6 1 
£0 0 5 7] EtlSOiTU-^-htJB&U -fttM 

1, 82, 83, 84, 85. 86, 8 7v 8 8. 8 
9, 9 0, 9 1, 9 2, 9 3, 94. 9 5, 9 6S?BlS 

[0 0 5 8] d©8l«#©±IZ, ^-f*-|<l>01. D 
G2, DPI, DP 2, ^y^3>ir>f-CGl» CG 
6, CP1, CP6£fc«Lfc. ?y7>i>9i> 
*LP4, ?y 7:3 CP 8*JfftjLTV>*. C 
<0LCja?dlEl»SIS, £©;W s'5 : 'IBJJi&<02HSTX<*:7>' 
ftANTMO^-f KO F Fi*©7-f VW-'/s > 

*tft<fctA^. Est, zamm-mnvm 

7f. GRDtt^>F««!3n*«*T*3C£*j£lfc 
f*. C©&iS0rai, B2ICST<?ffiI5IK©5'6. C 
P2, CPS, CG2, CG 5. RG, LG. RP, L 

pa. ccsjfiOTOf'yTBaoJsmsnsiaRii:® 

#5*13. Sfc. 3>5*>-tf-CP ltt«<L»Tt>Jft^. 
[0 0 5 9] £<0&S5«l=.ktttf. JB1RC«B2©;W 
u^@K©^iKfc*«B#rtfc^j|»-3liSH::, y?> 4 
K«ffiT?«gtlfc(H«rtfcEKUTU*. intent), 

{Stt*JBJB#©TfiSfcB3ttU H«fit*«t>fi< 
Lp>*. -tbT. ^5>F£©MK»8StV5:J>7* 
>iJ-*$»fi£f S«S£, *©±ffl©^5>>lBffik:»[fi) 

lo o 6 o] *&. co&swm, fflffl*©iS!irafc§ 
s«wwc**ant«i*, dcsstxm^, gs so 
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MJ&TXJS*. GSM8RXJTF. DCSJRRX«5? 

iWfRlfctt, (GRD) Xtta>hp- 

jm* CVCl. VC2) *»Efi3nTV>5. * 
E&iSBTOfctt, ^9>Ptt?*£>&<&fcl?iH3 

i r>©^ > vmimvLtL nxv>*. 

10 JS»S-S[JSS3tffiiaftMT2^UfeSJktilJ|c. GSMfc 
©aMTTX**, SH&RXtf?, DCS*©£«TX« 

sMKxj|?*ct«i«ftip«gtiTto«. S6ic. 
«tx*s?, Dcssc^Tx^jjtjgjjan, 

-#©#«£, GSM»©a(fRX«|?, DCS»©£ 

#Rx*w»«jiatiTt»«. 
[0062] sa. cejttwesMMtm *mt» 

• JMftfc7J'**ANTHTp« GSM»©jS«TXffl 
SfcRX^. DCSJRWiSfllTXJS^, g«RX 

[0 0 6 3] *»W©SOfiWfcJ:htf, GSMfX^A 
iDCS 1 8 0 0->X-rAi©W^>H*&57 ! a7JV 
/t>HJ»»«8Ste*V>T, T^ftANTt, GSMJS 
©SMSJi*. DCS 1 8 0 03R©Sjm», a«» 

JO ya-JV*»SCi^T*Sfe©T«feS. 
[0 0 6 4] 

»i*W*X'f 5»9 t *^a~^*««-r*C t»txe3. 
*»WfcJ;jKtf, C©T;^A>Hffl!S«a^-f 

*^7>?s/r»c«fi!{x't*fc©T**. c^aK:j;0^ 

5 f a7;i-A>Hil!»ajaft£lc*l,»T. «S©/hS!fl2K: 

0 [SIM©^ftX»l9] 

[Hi] *»«te«*-»»«fJ«)iaB^ns;^HT?* 

■ [02] *5BKte«a-*iSM©^SK25laJ»HT* , *. ' 
[03] *nmztoz-m&m<D¥wmv&s>. 

[04] *5BWK:«*-SSiSW©«s#:©<{?«BT* 
3. 

[06] *3BWK:««-S|J6W©|aJB*o3rtS«ilSiax 
*«. 

[ff^©WW] 

1 1 1. 1 2. 1 3, 1 4, 16. 1, 17, 18, 1 
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9, 2 0, 2 1, 2 2BM3#?"J->^-h 

3 1, 32 7-Z.im 

4 1, 42, 43, 44, 45, 4 6., 47, 48, 4 
9. 5 0. 5 1, 6 2, 5 3. 6 4, 5 5, 5 6 ?-f 



[01] 
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6 1, 6 2. 6 3, 6 4, 6 6, 6 6, 6 7. 6 8. 6 
9, 7 0, 71 aV^U-ffi^S 
81, 8 2. 8 3, 84, 8 6. 8 6. 87. 88, 8 
9. 90, 9 1, 9 2. 9 3, 94, 9 5. 96 «8f- 



(02} 




[03] 

WD m m VCT WD 
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